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Abstract. We show that the model analysis of new measured (d,p), (d, t), ( 6 He, 5 He), 
and ( 6 He, 4 He) reaction cross sections at incident energies around the Coulomb barrier 
(J. Phys. G: Nucl. Part. Phys. 38 (2011) 035106) led to results that are not 
consistent with similar calculated and evaluated data. On the other hand, it should 
be corrected by taking into account the direct processes. 
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The cross sections of the 45 Sc(d,£>) 46 Sc and 45 Sc(d, t) 44 Sc reactions have recently 
been measured at incident energies around the Coulomb barrier, namely between 0.9 
and 11.7 MeV, and compared with results of pre-equilibrium and statistical model 
calculations by Skobelev et al. |lj. While the measurements at deuteron energies close to 
the Coulomb barrier and the comparative discussion of the (d, p) and (d, t) one-nucleon 
transfer reactions are of large interest, the model calculations described in this paper 
rise several question marks. 

Firstly, the pre-equilibrium emission (PE) and compound nucleus (CN) processes 
were considered by using the well known codes TALYS [2] and EMPIRE |3J. However, for 
incident energies below and around the Coulomb barrier, the deuteron interaction with 
target nuclei proceeds largely through direct reaction processes while the PE and CN 
reaction mechanisms start to prevail at larger incident energies. This has recently been 
shown through an unitary and consistent quantitative description of deuteron complex 
interactions with 27 A1, 63,65 Cu and 93 Nb [H EJ [6j [7J [8], for all reaction cross sections 
measured for a given target nucleus, including the (d, p) and (d, n) reactions. Only to 
verify this statement in the case of 45 Sc nucleus too, the new measured data [1J are 
compared in Fig. 1 with the results obtained with TALYS-1.2 for the 45 Sc(d,p) 46 Sc and 
45 Sc(d,t) 44 Sc excitation functions. We have used in this respect the whole TALYS default 
input parameter set and, additionally, the adjusted value r vad j USt =1.12 adopted in Ref. 
p] for the reduced radius of the optical model (OM) volume potentials. The adjustment 
has been applied to both deuteron and proton OM potentials since no definite notice 
was given by Skobelev et al., the corresponding effects leading together to an increase 
of the (d,p) reaction cross section from ~40% around the Coulomb barrier to less than 
20% at 11.7 MeV. However, even these larger values underestimate the experimental 
data by a factor ranging from 2 at the lower energies to more than 4 at 11.7 MeV. 
Especially above the Coulomb barrier they are rather close to the content of TENDL 
2010 library [9], obtained by using the TALYS code and released in December 2010. 
Conversely, these evaluated data as well as those we have calculated are smaller by a 
factor ~2 with respect to the similar curve shown in Fig. 2 of Ref. pp. As a result, this 
curve could not be replicated. 

On the other hand, the condition of a consistent input parameter set could be 
fulfilled only if the adopted change is validated by an OM analysis of elastic scattering 
data (e.g., jU |5]) or at least of total reaction cross sections o~r below the Coulomb 
barrier. However, this has not been the case of the above-mentioned OM reduced- 
radius adjustment by Skobelev et al. Moreover, a systematic analysis of the proton 
in the same mass region showed that the default proton OM potential of TALYS does 
not underestimate this quantity but eventually overestimates it [10J. 

As a matter of fact the underestimation of the 45 Sc(d,p) 46 S experimental data by 
PE and CN calculations, using the TALYS or EMPIRE codes, could be really expected 
due to the related absence of a proper consideration of the direct stripping mechanism. 
This could be obtained using, e.g., the Coupled Reaction Channels formalism [TT]. This 
way is experimentally endorsed by population of more than 80 discrete levels up to ~4 
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Figure 1. (Color online) Comparison of measured excitation functions for the 
reactions 45 Sc(d,p) 46 Sc (dots) and 45 Sc(d,t) 44 Sc (triangles) Q], and the calculated 
results of the code TALYS-1.2 [2] with default input parameters (dotted curves) as 
well as adjusted pQ OM potential volume radius for deuterons (dashed) and deuterons 
and protons (solid). 

MeV excitation energy in 46 Sc [12J by 7 MeV deuterons [15] . as well as of ~200 discrete 
levels up to ~7 MeV excitation energy by 12 MeV deuterons [14] , Therefore the strong 
direct stripping mechanism contribution is probably hidden by PE and CN parameters 
alteration that should have been considered by Skobelev et al. in Ref. PQ. 

We show in Fig. 1 also the results of a similar analysis of the 45 Sc(d,t) 44 Sc reaction, 
at energies where the model calculation sensitivity to OM potential radius is much 
lower. These results are smaller by a factor of at least 2 than the measured data 
but rather identical with the TENDL-2010 data. However, the underestimation of 
the (d, t) data by TALYS or EMPIRE calculations is the result of the direct process 
type of this channel, which is proved by spectroscopic studies of the 44 Sc discrete levels 
strongly populated through (d, t) pick-up [15J. Actually, the lowest energy side of a (d, t) 
excitation function, between its threshold and those of the (d,p2n) and (d,dn), can be 
described exclusively within the pick-up reaction mechanism as it is shown in Fig. 3 of 
Ref. [16]. Nevertheless, the additional consideration of this reaction is consistent with 
an unitary analysis of nuclear model predictions taking into account all available data 



Comment on 'Excitation function for the radionuclide 46 5c produced in the irradiation of 45 Sc with deuterons 

for various reaction channels (e.g., [SJ El EH CEO IB])- On the other hand, the evaluated 
[9] and presently calculated data are larger by a factor of ~2 with respect to the TALYS 
results of Skobelev et ai. Therefore, we could not replicate these results either. The 
latest additional reduction of their (d, t) cross sections values might be a consequence 
of the stronger enhancement of (d, p) reaction channel in Ref . pQ . 

Finally, the analysis of the 45 Sc( 6 He, 5 He) 46 Sc and 45 Sc( 6 He,a)) 47 Sc excitation 
functions were carried out by Skobelev et al. using the EMPIRE code and the mentioned 
circumstance of the only CN mechanism consideration (Sec. 3 of Ref. PQ) in spite of 
their own note in Sec. 4 on 'the predominant contributions of the direct reactions'. 
Moreover, there is no comment on the large data underestimation generated by these 
model calculations. However, it is well known that the halo character of 6 He Borromean 
projectile makes it a particularly interesting object of both structure and reaction 
model studies [19] so that the new data [1] may be used to check the 6 He structure 
models as well as to comparatively analyse the sequential transfer via the( 6 He, 5 He; 
5 He, 4 He) process, the one-step transfer of a di- neutron pair ( 6 He, 4 He), and the a- 
particle evaporation [T9j [20] . Therefore, the nuclear model analysis of the valuable 
new measured {d,p), (d,t), ( 6 He, 5 He), and ( 6 He, 4 He) reaction data pQ should definitely 
include the direct processes consideration that is crucial at incident energies around 
Coulomb barrier. 
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